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Abstract
Objectives—Cervical rhabdomyosarcoma is extremely rare, and there is a paucity of literature
on the subject. The purpose of this study was to describe the clinical and pathologic features of
cervical rhabdomyosarcoma.

Methods—We retrospectively reviewed all patients with cervical rhabdomyosarcoma who
presented to our institution from 1980–2010. We reviewed pathologic, demographic, and clinical
information.

Results—During the study period, 11 females presented with cervical rhabdomyosarcoma. The
median age at presentation was 18.4 years, and 6 patients were <19 years old at diagnosis. Vaginal
bleeding was the most common presenting symptom, and a vaginal mass was often a co-
presenting symptom. Eight patients (73%) presented with stage IB disease, and 8 (73%) presented
with the embryonal (botryoid) histologic subtype. Nine patients (82%) received multimodal
therapy consisting of surgery with chemotherapy, radiation therapy, or both. All patients were
without evidence of disease after completion of primary therapy, but 3 patients experienced local
recurrence. At a median follow-up of 23 months, 6 patients (55%) were without evidence of
disease, 1 (9%) was alive with disease, 1 (9%) had died of disease, and 3 (27%) had died of other
causes. Three patients (27%) had other primary malignancies in addition to rhabdomyosarcoma—
1 had a Sertoli-Leydig tumor, 1 had a Sertoli-Leydig tumor and a pinealoblastoma, and 1 had
thyroid cancer and a parotid adenocarcinoma.
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Conclusions—With multimodal therapy, cervical rhabdomyosarcoma appears to be associated
with a good prognosis. Favorable prognostic factors such as early stage at diagnosis and a
favorable histologic subtype may contribute to the excellent observed survival.
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Introduction
Rhabdomyosarcoma is a malignant neoplasm arising from skeletal muscle progenitors. In
children, rhabdomyosarcoma is the most common soft tissue tumor, responsible for
approximately 50% of all soft tissue sarcomas and 3% to 4% of all cancers. [1]
Rhabdomyosarcomas in children occur most commonly in the head and neck region; the
genitourinary tract is the second most common primary tumor location. [2] In adults,
rhabdomyosarcomas are rare, accounting for less than 5% of all soft tissue sarcomas and less
than 1% of all malignancies. [3] Recently, the Intergroup Rhabdomyosarcoma Study Group
reported a new classification of rhabdomyosarcoma in which tumors are divided into 3
major histologic subtypes: embryonal, alveolar, and undifferentiated. The embryonal
subtype is the most common, accounting for 58% of all rhabdomyosarcomas. The
embryonal subtype is further classified into classic, botryoid, and spindle cell subtypes,
which account for 49%, 6%, and 3% of all rhabdomyosarcomas, respectively. [4]

Although approximately 20% of rhabdomyosarcomas in children arise in the genitourinary
tract, [5] only 0.5% of primary rhabdomyosarcomas in girls are found on the cervix. [6]
Primary cervical rhabdomyosarcoma in adults is even rarer. Ferguson et al [5] found only 8
cases of adult cervical rhabdomyosarcoma diagnosed over 40 years at Memorial Sloan-
Kettering Cancer Center. In contrast to its more common vaginal counterpart, which most
commonly occurs in the first decade of life, cervical embryonal rhabdomyosarcoma most
commonly occurs in the second and third decades of life. [7] There is no standard treatment
for patients with rhabdomyosarcoma of the cervix, although most patients are treated with a
combination of surgery and chemotherapy.

Because of the extreme rarity of cervical rhabdomyosarcoma, the literature on this disease
consists mainly of case reports, [4–6] and no large case series have been published.
Furthermore, all of the small case series that do exist focus either on a pediatric or an adult
population—no publications consider the disease across all age groups. The purpose of this
study was to describe the clinical and pathologic features of cervical rhabdomyosarcoma and
to see whether treatment and outcomes differ between adult women and younger females.

Materials and Methods
This study was conducted with approval from the Institutional Review Board at The
University of Texas MD Anderson Cancer Center. We reviewed the medical records of all
patients who presented to MD Anderson with a diagnosis of cervical rhabdomyosarcoma
from January 1, 1980, to December 31, 2010. Clinical and pathologic records were
reviewed. Surgical pathology reports were reviewed to obtain data from gross and
histopathologic review. Histopathologic diagnoses were then confirmed for this study by
gynecologic and/or sarcoma pathologists at MD Anderson. Patients were excluded if the
rhabdomyosarcoma component was part of a biphasic tumor or a germ cell tumor, if they
were diagnosed as having cervical rhabdomyosarcoma but the pathology report showed the
tumor to originate elsewhere (e.g., in the uterus), or if the pathology report was available but
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no clinical records were available (e.g., pathology consultation only and patient not seen at
MD Anderson).

Demographic and clinical information, including age at time of diagnosis, race/ethnicity,
body mass index, presenting symptoms, prior medical history, and tumor characteristics,
were obtained from medical records, as was information about treatment and follow-up.
Stage was determined according to 2 different systems: the Intergroup Rhabdomyosarcoma
Study Group clinical classification system, which groups patients on the basis of extent of
disease, resectability, and microscopic evaluation of surgical margins (Table 1), [5] and the
TNM staging system for rhabdomyosarcoma (Table 2). [8] On the basis of information in
prior publications on rhabdomyosarcoma, the age of 19 years was used as the cut-off in the
classification of pediatric versus adult patients. [9]

Results
Between 1980 and 2010, 18 cases of cervical rhabdomyosarcoma were seen at MD
Anderson. Seven cases were excluded as only pathology review was performed. Therefore,
11 patients with cervical rhabdomyosarcoma were included in this review. Patient and tumor
characteristics are summarized in Table 3. The median age at diagnosis was 18.4 years, and
6 patients (55%) were younger than 19 years at diagnosis. Vaginal bleeding or discharge
was present in all 11 patients, and 4 patients (36%) had a vaginal mass as a co-presenting
symptom. At presentation, the median tumor size was 4 cm (range, 1–22 cm). Eight patients
(73%) had the embryonal (botryoid) variant of cervical rhabdomyosarcoma, while 2 patients
(18%) had non-botryoid embryonal tumors. One patient (9%) had undifferentiated cervical
rhabdomyosarcoma. On TNM classification, 4 patients (36%) had T1a tumors, 3 patients
(27%) had T1b tumors, and 2 patients (18%) had T2a tumors. All patients were without
nodal metastases and distant metastases according to findings on physical examination,
imaging, and/or surgical resection. Using the FIGO clinical staging system for cervical
cancer, 4 patients (36%) had stage IB1 disease, 4 patients (36%) had stage IB2 disease, and
1 patient (9%) had stage IIA disease. Two patients had no staging information available. All
9 patients whose tumor description was available had an exophytic tumor at diagnosis. Nine
patients (82%) had disease classified as Intergroup Rhabdomyosarcoma Study Group
clinical group I.

Demographic and clinical features by patient are presented in Table 4. Primary treatment
was surgery in 9 patients (82%) and chemotherapy in 2 patients (18%). All patients received
surgery at some point during treatment. Cone biopsy or polypectomy was performed in 8
patients (73%), and total abdominal hysterectomy was performed in 3 patients (27%). Only
1 patient (patient 2 in Table 4) had a postoperative complication: significant vaginal
bleeding after conization necessitating uterine artery embolization.

At the end of primary therapy, all 11 patients had no evidence of disease. At a median
follow-up of 23 months (range, 1–176 months), 3 patients (27%) had experienced local
recurrence. No patients had distant metastasis at recurrence. At recurrence, 1 patient (patient
3 in Table 4) received 2 cycles of ifosfamide before dying from complications related to
neutropenic fever. The other 2 patients declined treatment. At last follow-up, 1 had died of
disease, and the other was alive with disease. Of the 8 patients who did not experience
recurrence (n=7) or for whom information about recurrence was not available (n=1), 6
(75%) were alive at last follow-up, 1 (9%) had died of parotid adenocarcinoma, and 1 (9%)
had died of an unknown cause.
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Table 5 compares tumor characteristics, treatments, and outcomes by age (younger than 19
years versus 19 years or older). Histologic type and stage at presentation were similar
between patients younger than 19 years and those 19 years of age or older.

Three patients (27%) had been diagnosed with other malignancies before being diagnosed
with cervical rhabdomyosarcoma. Two of these patients had previously been diagnosed with
pediatric ovarian sex cord stromal tumor, an exceedingly rare disease in its own right. One
patient (patient 11 in Table 4) had been diagnosed with a high-grade mixed Sertoli-Leydig
and granulosa cell tumor at age 15 years. She underwent fertility-sparing unilateral salpingo-
oophorectomy followed by 6 cycles of carboplatin and paclitaxel and was without evidence
of disease at completion of therapy. Thirty-two months after completion of chemotherapy,
she was noted to have a new exophytic cervical lesion, which was proven by biopsy to be
rhabdomyosarcoma. She was treated with cervical conization followed by vincristine,
dactinomycin, and cyclophosphamide. At last follow-up, 8 months after completion of
chemotherapy, she was without evidence of disease. A second patient (patient 1 in Table 4)
was diagnosed at age 10 years with a pinealoblastoma, for which she was treated with
radiation therapy followed by cyclophosphamide, vincristine, and cisplatin. At age 16 years,
she was diagnosed with a Sertoli-Leydig tumor of the ovary, for which she underwent a
unilateral salpingo-oophorectomy. One year later, she was diagnosed with a recurrence of
the Sertoli-Leydig tumor as well as a new cervical rhabdomyosarcoma. These tumors were
treated with a fertility-sparing unilateral ovarian cystectomy and cervical conization
followed by vincristine, dactinomycin, and cyclophosphamide. At last follow-up, 25 months
after her last chemotherapy treatment, she was without evidence of disease. A third patient
(patient 4 in Table 4) was diagnosed with thyroid cancer at age 22 years. She was treated
with a thyroidectomy and was subsequently without evidence of disease. At age 49 years,
she was diagnosed with cervical rhabdomyosarcoma. She underwent a hysterectomy and
was treated with external-beam and vaginal dome radiotherapy as well as
cyclophosphamide, doxorubicin, vincristine, and dacarbazine. She had no evidence of
disease after treatment. At 55 years, the patient was diagnosed with an unresectable high-
grade adenocarcinoma of the right parotid. The tumor metastasized to the lung, and 6
months after her diagnosis of parotid adenocarcinoma, the patient died from this disease.

Discussion
The prognosis associated with cervical rhabdomyosarcoma appears to be favorable: only 1
of the 11 patients in this series succumbed to her disease. Furthermore, this patient declined
treatment at diagnosis of recurrence, so it remains unclear if her disease may have responded
to treatment.

Although no definitive conclusions regarding prognosis can be made on the basis of a small
study such as this, many favorable prognostic factors for rhabdomyosarcoma at other sites
were present in our cohort. For example, in our study, all 9 of the patients for whom a tumor
description was available had an exophytic mass on the cervix. While studies on
rhabdomyosarcoma of the cervix are mainly limited to case reports, a study of
rhabdomyosarcoma in the urinary bladder and vagina by Leuschner et al [10] showed that
classical embryonal rhabdomyosarcoma most commonly presented with a polypoid
(exophytic) growth pattern and that this growth pattern was associated with a more favorable
prognosis (92% 10-year survival rate) than a diffuse intramural (endophytic) growth pattern
(68% 10-year survival rate, P = .02). A summary of cervical rhabdomyosarcomas studies is
shown in Table 6.

In addition, 8 of the patients in our series (73%) had the botryoid variant of embryonal
rhabdomyosarcoma. The embryonal botryoid variant is associated with a much more
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favorable outcome than the alveolar and undifferentiated subtypes, which are associated
with a particularly poor prognosis.[4] Two patients had embryonal rhabdomyosarcoma with
the exact variant unknown, and the 1 patient with undifferentiated rhabdomyosarcoma died
from a complication of chemotherapy and we cannot determine what her survival would
have been otherwise.

Another highly favorable prognostic factor—early disease stage at diagnosis—was present
in a large proportion of our patients; no patient in our series had disease spread beyond the
cervix or vagina at diagnosis. The early stage at diagnosis was most likely related to early
appearance of symptoms. All patients in our series presented with vaginal bleeding or
discharge, and many noted a mass protruding from the vagina.

No nodal or distant metastases were noted for any of the patients in our series. In a study by
Esnaola et al [11] about the predictors of survival in patients with rhabdomyosarcoma, age,
tumor location, nodal status, and histologic subtype did not appear to be associated with
survival in adults with rhabdomyosarcoma treated with multimodal therapy. However,
metastatic disease at presentation and poor response to chemotherapy were strongly
associated with poor prognosis. While that study included 39 patients, none had cervical
rhabdomyosarcoma. With so few cases of cervical rhabdomyosarcoma reported in the
literature, it is difficult to extrapolate from the findings of ours and other studies to draw
broad conclusions about the impact of nodal metastases on survival.

Our study compared disease presentation, treatment, and outcomes between women 19 years
of age or older and younger patients. However, because of the small sample sizes, no
meaningful statistical analyses could be performed. A study by Sultan et al [9] that included
1,071 adults (age > 19 years) and 1,529 children (age ≤ 19 years) showed that adults with
rhabdomyosarcoma (all sites) had a significantly worse outcome than children (5-year
overall survival rate, 27% ± 1.4% versus 61% ± 1.4%; P < 0.0001). Tumors in adults were
more likely to be at an unfavorable site (65% versus 55%; P < 0.0001) and to be of
histologic subtypes that are unusual during childhood, particularly the pleomorphic subtype
(19%) and not otherwise specified (43%). Adults also had significantly worse outcomes than
children with similar tumors.[9] Sultan et al noted that the majority of the children in their
series presented with embryonal rhabdomyosarcoma. As the majority of the patients in our
series (10 of 11) also presented with embryonal rhabdomyosarcoma, one might conclude
that age is not as great a predictor of outcome as is the histologic variant. However, the
number of cases of cervical rhabdomyosarcoma was not specifically noted in the Sultan et al
study as it was a general rhabdomyosarcoma study.

An interesting finding in our study was that 3 of the 11 patients had multiple primary
cancers. Two patients presented with Sertoli-Leydig tumors. In a review of the literature, we
found 5 reports describing the same situation. McClean et al [7] reported a case of
embryonal rhabdomyosarcoma of the cervix and ovarian Sertoli-Leydig cell tumor of
intermediate differentiation in a 13-year-old girl. Golbang et al [12] reported a girl who
presented with cervical sarcoma botryoides tumor at age 14 years and a right ovarian
Sertoli-Leydig cell tumor at 27 years. Daya and Scully [13] reported 2 patients with cervical
sarcoma botryoides who had previously undergone oophorectomy for a Sertoli-Leydig
tumor. A recently published study of cervical rhabdomyosarcoma by Dehner et al. [14]
reported a 13-year old girl with cervical embryonal rhabdomyosarcoma who also had a
Sertoli-Leydig cell tumor of the right ovary as well as nodular hyperplasia of the thyroid. All
5 previously reported cases of Sertoli-Leydig cell tumors in association with cervical
embryonal rhabdomyosarcoma were of intermediate differentiation [7, 12–14]. One of the
patients in our series who had a cervical rhabdomyosarcoma and a Sertoli-Leydig tumor also
had a prior history of a pinealoblastoma. While we found 2 reports of a pineal teratoma
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giving rise to a rhabdomyosarcoma, [15] we found no reports showing a link between
cervical rhabdomyosarcoma and pinealoblastoma. The third patient in our series who had
multiple primary tumors had a history of thyroid cancer (type unknown) and parotid
adenocarcinoma. We were unable to find any studies that showed a link between these
multiple primary tumors. However, rhabdomyosarcoma in general has already been
associated with certain inherited diseases, including Li-Fraumeni syndrome,
neurofibromatosis type 1, Beckwith-Wiedemann syndrome, Costello syndrome, Noonan
syndrome, and MEN2A syndrome. A case report by Mousavi and Akhavan [16] also
described the presence of cervical sarcoma botryoides in 2 sisters, highlighting the possible
role of genetic factors in the development of sarcoma botryoides. Dehner et al. [14] found a
DICER 1 germline mutation in a 9 year old girl with cervical rhabdomyosarcoma and
pleuropulmonary blastoma pointing to possible genetic predisposition to developing these
malignancies. Others have also associated mutations in DICER1 with familial
pleuropulmonary blastoma syndrome. Schultz et al. [17]reported on three children with
pleuroplumonary blastoma and Sertoli-Leydig tumors of the ovary. Furthermore, another
three family members of patients with pleuropulmonary blastoma also had Sertoli Leydig
tumors. The discovery of a DICER1 mutation in this familial syndrome is of particular
interest as 60% of Sertoli-Leydig tumors have this mutation [18].

Another interesting observation in our study was that with the exception of the 2.9-year-old
patient, only 2 patients had a body mass index within the normal limits of 18.5–24.9 kg/m2.
Three patients were in the overweight category, and 5 patients were in the obese category, 3
of whom had a body mass index of over 35 kg/m2. High birth weight and larger than
expected size at birth have been linked with an increased risk of embryonal
rhabdomyosarcoma. [19] Considering that high birth weight is also associated with a higher
body mass index later on in life, [20] it may be of interest to study whether increased body
mass index is correlated with increased risk of rhabdomyosarcoma.

The wide variety of regimens received by these patients is attributable to not only the long
study period but also the wide range of ages in the patients treated. Over the last decade,
however, our multidisciplinary approach has effectively narrowed our management of these
patients. In particular, our pediatric patients are co-managed by both gynecologic
oncologists and pediatric medical oncologists and typically now undergo local resection
(cone biopsy or polypectomy) followed by vincristine, actinomycin-D, and
cyclophosphamide (VAC). This regimen is based on 4 studies by the Intergroup
Rhabdomyosarcoma Study Group (ISRG) [6]. Those studies moved from aggressive surgery
(hysterectomy) and radiation to intensive primary chemotherapy (VAC) with no appreciable
change in survival (5 year survival 82% for surgery/radiation vs. 84% for chemotherapy)
while maintaining fertility and reducing long-term morbidity from radiation therapy. In
addition to VAC chemotherapy, we currently perform a cone biopsy or polypectomy to
establish a definitive diagnosis, reduce tumor burden, and minimize symptomatology of
vaginal discomfort, bleeding and discharge. We have largely reserved radiation for salvage
therapy in the recurrent setting or for patients of advanced age who might not tolerate
intensive chemotherapy.

Overall, the findings from our small series indicate that the embryonal subtype of cervical
rhabdomyosarcoma is the most frequent subtype and that cervical rhabdomyosarcoma often
presents at an early stage (stage I was most common in our series) with vaginal bleeding.
Surgery and chemotherapy are the mainstays of treatment of cervical rhabdomyosarcoma,
and the prognosis of patients treated with multimodal therapy is very good. We found no
differences in treatment or survival between women 19 years or older and younger patients.
There may be a genetic link between cervical rhabdomyosarcoma and other primary tumors,
most notably Sertoli-Leydig tumor.
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Highlights

• Cervical rhabdomyosarcoma appears to have a good prognosis

• Multimodal therapy often successfully controls disease

• As many patients are young, fertility sparing therapies should be considered
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TABLE 1

Intergroup Rhabdomyosarcoma Study Group Clinical Classification System for Rhabdomyosarcoma [8]

Clinical Group Extent of Disease, Resectability, and Margin Status

I A: localized tumor, confined to site of origin, completely resected

B: localized tumor, infiltrating beyond site of origin, completely
resected

II A: localized tumor, gross total resection, but with microscopic
residual disease

B: locally extensive tumor (spread to regional lymph nodes),
completely resected

III A: localized or locally extensive tumor, gross residual disease after
biopsy only

B: localized or locally extensive tumor, gross residual disease after
major resection (≥ 50% debulking)

IV Any size primary tumor, with or without regional lymph node
involvement, with distant metastases, irrespective of surgical
approach to primary tumor
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TABLE 3

Patient and Tumor Characteristics

Characteristic No. of Patients (%)

Median age (range) 18.4 years (2.9–51.9 years)

Median body mass index (range) 28.9 kg/m2 (20.4–78.1 kg/m2)*

Race/ethnicity

  Caucasian 8 (73%)

  African American 2 (18%)

  Hispanic 1 (9%)

Presenting symptom

  Vaginal bleeding 10 (91%)

  Vaginal mass 4 (36%)

  Vaginal discharge 1 (9%)

Other primary malignancy

  None 8 (73%)

  Sertoli-Leydig tumor 2† (18%)

  Pinealoblastoma 1† (9%)

  Thyroid cancer (unknown type) 1‡ (9%)

  Adenocarcinoma of parotid 1‡ (9%)

Clinical stage

  IB1 4 (36%)

  IB2 4 (36%)

  IIA 1 (9%)

  Unknown 2 (18%)

Median tumor size 4 cm (range, 1–22 cm)

IRSG classification

  Group 1 9 (82%)

  Unknown 2 (18%)

Histological variant

  Embryonal (botryoid variant) 8 (73%)

  Embryonal (non-botryoid) 2 (18%)

  Undifferentiated 1 (9%)

IRSG, Intergroup Rhabdomyosarcoma Study Group.

*
A 2.9-year-old patient in whom body mass index could not be accurately assessed was not included.

†
One patient had both Sertoli-Leydig tumor and pinealoblastoma.

‡
One patient had both thyroid cancer and parotid adenocarcinoma.
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TABLE 5

Comparison of patients < 19 years old and ≥ 19 years old

Patients < 19 Years (n=6) Women ≥ 19 Years (n=5)

Histology Embryonal (Botryoid variant) (5) Embryonal (Botryoid variant) (3)

Embryonal, variant unknown (1) Embryonal, variant unknown (1)
Undifferentiated (1)

Tumor stage IB1 (2) IB1 (2)

IB2 (2) IB2 (2)

IIA (1) Unknown (1)

Unknown (1)

Primary treatment Cone biopsy (4) Cone biopsy (2)

Polypectomy (1) TAH and BSO (2)

Chemotherapy (1) Chemotherapy (1)

Adjuvant treatment Chemotherapy (5) Chemoradiation (2)

TAH (1) None (2)

Cone biopsy (1)

Status at last follow-up No evidence of disease (4) Dead of other cause (2)

Alive with disease (1) No evidence of disease (1)

Dead of disease (1)* Alive with disease (1)

Unknown (1)

TAH, total abdominal hysterectomy; BSO, bilateral salpingo-oophorectomy.

*
Patient was < 19 years of age at diagnosis. Patient had a recurrence at >19 years of age.
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